An untargeted metabolomics-driven approach based on LC-TOF/MS and LC-MS/MS for the screening of xenobiotics and metabolites of Zhi-Zi-Da-Huang decoction in rat plasma.
Zhi-Zi-Da-Huang decoction (ZZDHD), a typical traditional Chinese medicine prescription, is widely used in clinical practice for the treatment of alcoholic liver disease. However, due to lack of holistic metabolic research, the active ingredients of ZZDHD have not been fully elucidated. It entails a huge obstacle for the quality evaluation, pharmacokinetic studies and clinical-safe medication administration of ZZDHD. In this work, an untargeted metabolomics-driven approach was proposed to rapidly screen and characterize xenobiotics and related metabolites in vivo conducted by LC-TOF/MS and LC-QqQ/MS. The tR-m/z pairs which were present in the ZZDHD-dosed group and absent in the control group could be clearly displayed by XCMS Online platform combined with supervised orthogonal partial least squares discriminant analysis. Among them, a total of 61 ZZDHD-related xenobiotics and metabolites including 34 prototype components and 27 metabolites were rapidly identified or tentatively characterized in rat plasma. The results indicated that iridoid glycosides and monoterpenoids from Gardenia jasminoides Ellis, flavonoid glycosides from Citrus aurantium L., as well as anthraquinones from Rheum palmatum L. were the main absorbed chemical components of ZZDHD. Hydrolysis, glucuronidation and sulfation were the main metabolic pathways of ZZDHD in vivo. The present study provided a solid basis for further revealing the relationship between the xenobiotic metabolome and pharmacological activity of ZZDHD. In addition, the application of untargeted metabolomics-driven approach offers a fresh insight for rapid screening and identifying xenobiotics and metabolites of ZZDHD and other multiherb prescription.